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(57) Abstract: 



PURPOSE: A method for 
manufacturing a capacitor of a 
semiconductor device is 
provided to decrease the 
number of manufacturing steps 
for forming a capacitor, by 
reducing loss of a nitride layer, 
and by forming the third poly 
layer pattern without forming a 
plug poly pattern to form a 
capacitor lower electrode. 

CONSTITUTION: A bit line hard 
mask and a bit line spacer are 
formed on a substrate. The first 
insulating layer is deposited and 
planarized. After the second 
insulating layer, a nitride layer 
and the third insulating layer are 
sequentially deposited, the third 
poly layer contact hole is 
formed. A part of the insulating 
layer on the inner sidewall of the 
third poly layer contact hole is 
selectively wet-etched to form 
unevenness on the inner 

sidewall of the contact hole. A sacrificial oxide layer is deposited on the entire 
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surface of the third poly layer contact hole having the unevenness while a void is 
formed inside the contact hole. An anti-reflecting layer(ARL) is deposited on the 
resultant structure to form the third poly layer mask. The sacrificial oxide layer is 
etched to deposit the third poly layer by using the third poly layer mask. After a 
chemical mechanical polishing(CMP) process is performed, a planarization process 
is carried out. The sacrificial oxide layer is removed to expose the nitride layer and to 
form a capacitor pattern. 
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31*!^ PS,' 4* 2JEH 8KH m®^ £±0|| CHff S§ DISI B^AI3I2 BBOBa OH 

@§ gssixi an «i 3M£i^e ssrsKM sniiuAia sasife bjexosjisi >t on ai a xii£ 
sb on aoia. 

^xh aEasxia 2 a *s a s ejmoi Atoi^s oi^e> nue moi^i §§ aoi si^oi 

01 Oil Cadi 256M^ 0I&2J ^XfOilAH^ 5HHHAIEI XHI ^ g§OI CH ^SoHXIH 2JP. 012} »g g§^J 

^g2ic ^xi uii gg aigg g^ui^i^ ^xii^ 0101x1:2 °ip. 

E 1LHXI £ 4^ §£H » BOII 2|ff ^ExJISXIHJ 91 MAI El ^S8[^l SNe> SBEgOia. 

2x1. e i3i soi Jietn^oii £»a m<*m ?ie ±x\^z\^(2)m aae m oieai^j «Eae»s m 
xii iaemo)B s*w:a xii isansei(4) iei aae?p. naps aaoii xii 2gaet(5) 

e * dl^2(6)S * blS»SH6) &¥0|| dlMdf2 8IE0I^B(7)g ^Oil 

UIMEfSJ ^iHI0|AH(8)S aas*£ £ g^o^Q. Deps. 2201! XII 3g2et(9)8 g*>ff ^ CMPS§e 
£IIS6^ 8@aB AI!J$, XII 41*2^(10)3} §JI}^(11) K X|| 5^2^(12)M XfSI^ PS Xii 3 

S£l^ 5S»0l±3(13)S 

USPS, E 2011 EAI9 bf2} SOI E 1 0il AH ggs* m 3S£l&f ^0^B(13)S S6H XII 3fi£|Sf = 

^ss gasi e^soi dh^sje^ 22011 Mdi^e.iEM e^mi2 ouxi^e «aiskm sni e^s 

LH CHI HI 2M£OM£l(14) gg^C}. 

nam. e 3 if soi e 221 ^3fM 2 2 oil aa^a smsja yMsxi^M6)s x^i^ gsre °. xii 3 

BEie* 0f^B(17) HHSM g«»2 aa^»Sf(15)S ±!^8K)1 XII 2M£HBM£I(14) M@ % HimOD 

oi emse^ &p. 

□ E 40II £A| 9 SOI E 30IIAI Xii 2BaHfi£l(14) AH^ % Basf(11)0l ESSEHI ^ 

^<^2l^(15)e ^8}01 ISel 22011 XII 3M£l°i(18)§ g^e! m CMPSSM *!S8}01 &[A|g 

X|°M16)M XIJZHe* c\m oj aha^Q|( 15)^ ^ai Ai^afOI HI 21 6* Oi 5HuHA|E|2J 8}¥£^S iSsfa. 

0121 Sg g§g XII 3M£I^ ESlii ggg! m XII 3Mdl°l HH@ ^. 5HIIHAIEH2I 8}¥2^M g^g§ 
WWSI 14^§o^ ^S6MI 0l¥0l» °JOi Xll£ g^6^ ° XII SOI -SIQ, 



g «SS 6M» ^XilSM 8H2 6^I S^^ ^^^a|, g Sg2| 5HHHAIEH 951 § 

S6^l ?la[ !Jaha^°| e^A| XII 3Mdl^| UI¥0II SOIEg g^AI^I OI°OII il^sl 

ot a|2|ai m^^i p^ie Ms ^ siE^ 8KX a a s^oii ch» 0F2e e^fAi^i^i sansa 
m&m msmxi xii 3M^i^e s^»« ^ehaiehm xiis^ 4= sje^ e ^emisxisi ^nn 

aiei uisaas »is»oii aa. 



^^121 ^^6^1 ?ie[ ^ i^g ^le^roii ^xf^ isssoiiai biMpei^a ss^ixi 2 

g§t ° bl^af2 6}E0F^B gJ bl^diej ^fillOIAIg 1^613, XII 112^M ^ g&ifel- ^ 

Xii 212^ ^ glf^ H£l^ XII 312^M xfSI^ ^ XII 3M£I^ ^^ fiS §^8^ &>il2f. XII 

3B£|Qf ^^S Ui¥ ^^2] §o4Q| AjeH^o^ ^AiAi^lSfOi LH¥ ^^011 Q^e 8^8^ 

^ 23121. 0121 ^01 Q.M01 XII 3M£I^I 2 2 Oil s|*g^sf^S e^6IS XII 3B£I^ 

S m^Oll SOIE^f 1^3£^ ^ 3 ¥1011 &IM^X|°ie S^8I01 Xii 3MdJ°i Df^3i 

^ 231 21. Xii 3Mei^| OI^Bl 0|goK)l &OI sJ^^sf^M ^ 22011 XII 3S£I^§ S^ K 8^ 

23121, Xii 3Mdl°IM m CMPgSM 2S8f01 S&IIAI^J - gsl^lOI EgSJE^ si^^sf^S 

M^SKM 5HIIHA|Ei M&m iS^b B3I^ 01^012 ^S^^ e^P. 

Cf^Aj, g gJg^ XII 3M^I°I E^iS Ul¥0|| Q^M SS8K)i SIS^OT e^AI SOIE^l- §££]E=I 
& h °^Mi IjAHAj^m Ai^AI 31^^ P2!M M^ 4 2iCH gaeisi ^^Oil o\m ssu\uo\ mOimOi M 

asisi ^Diig ^ sie o\uBi mz\nmz\m msmx\ ar^i ^bf^ xii 3Sdi^e e^a^ ^ 

UHAIEI M&m gSg 4 2i3l @P. 

0I8L S ^S2J d^5|§! ^AlOilS §¥9 E2M S^mO) ^Se^P. Eel £ ^AlOllb ^ ^§2J 3 
£IS?IB ^§8^ OJLIH. E+XI «|A|£ XIIAIQ >J0IP. 

E 5LHXI E 7g B ^Sdl 2Je[ ^ExIISxIH] ^ifflAlP XH^g^SS ^S8PI ?l& B^EgOIP. 

E 5011 EAI9 0121 SOI ^1^(101)^011 ^XfZI ?l& ^X>^dl Sf( 102)M iSSf ^ DIEAI9 ¥-1 

ESjoif SS5f3, XII 1^2^(103m S^8^ XII 1M2H HMdl ( 104) ISSO. Zl^PM S3 

Oil XII 2I*2^t(105)e bl^^2(106)g ^ 01^212(106) ^¥0II blM^oi 

8IE0^3(107)S S^m^. til ^£12 (106) ^^Oil UIM2I2 ^HIOI Ai ( 108) B isf°42S SS§i*P. 3 

epe. 3 2 on xii 3i2^(i09)e e^ii ^ cMP^se ssmoi g&m ai^i^. xii 4^2^(110)31 

aaoKUD 91 Xll 5BSm(112)B xfBil^ g^*| PM XII 3BBI4 ^^0f^3(113)S SS^P. 

OIHK XII 3^2^(109)^ BPSG Sf ^^613. XII 4^2^(110)31 XII 5§2^(112)^ ^^^SSOIIAI 

aa^dnjoi B^a^ sxispi mm ^ lp-teos e^ pe-teosm is m§^d. Bdin. §ii 

^(111)21 100- 2000A §£g SSe^P. 

BSPe. E 63} aoi E 50IIAi XII 3Sd|°l ^^D^B(113)M 01 g 8} 01 Xll 3SEI^ 

sasi ? s^s boe e^ hfsi h£ ^i^iis is^i g¥ <y^^^^ ^mo\ u\ 
¥oii "a" 2f soi aaotdiDOfl g» s^e * xii 3Mai°i e^is aeon psgsj 

aB&av(ii5)a &Ajaj|QKii6)s xj^im s*re a§ a 3Baot oj^atuz) w&m ms^u. 01 
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21 UOI HI 3Seie{ ESil U^OIIfe "A"2I I'g 2ii ggSKM Sl«a»9{( 115)01 HI 3B£|e} S^lf 

ui¥oii aasi gaaxi ass SfW -B"2i eoi = « gsi ( a. 

□ aa§. £ 7a aoi s 6oiiah gga hi 3S£iei dj±3(ii7)s oigaioi ai«sa§i&Mn5)s 

3 HI 3S£|e{ gejg ui^CHI §gg eOIE(B) OH §011 2\&{*®Qi( 115)8 ±12*1? QH 3l^|2f El 2! 8 Sf 

oi ggsixi aaeisE hi 3S£|q,» s^s lh^oii ohss aig&&at(ii5)s sa^g ^sh u 4 a 
3ii aa. 

□ ecfs. hi 3S£isi(ii8)s e§!i a a on 5*t8»a cmpsss asit □§ si^as^oisjs s*s*j 

HI3H81CH i?1 DH Al EH 51^2^ 751 gSslCI. 

012} 1>0I HI 38£|ej ggjf IH^CHI OHiiS §1 21 asl^M 115)8 ±!2{if HH eOIE(B) (IHSOH 3J±!2} El 
2! 8 4 2iCH 3A|2{ 2JXIS ^el a»sf(1l1)2| ^JHIS gf3fl ggSKME §§g ^&>8 4»S 
Sf 4= 2J3II SCI. 

£Eff. 21^121 E12!§ S0I2E HI 3S2HSJ S^S U¥OII OH US SiaaSIBU 1 15)8 Sa»2£ HI3HS! 

4 2J8°£M1 E 2011 EAIS HI 2S2H DM21 (114)B § SSI XI 32 ^blS HI 3S£|Si(118)8 gifSIO) 
?1flHA|EH2| ol¥a^!8 ISi 4= 21311 SD. 



&3IS d|21 HOI S 1SS 5! £ HIS XI 21 3H EH A| EH SSSgOIIAH gsfa HI 382l&f 

ui¥oii ess ssais si^asm s*w soieb gj^an esoi si^asm ^ai ei 

218 SS°£M| SSW £*J8 8SJ 4 2(E^ 812 ££§! S2HDS2-I IH§18 iSSIW 32 HIS HI 3 
M£|S| JIHiiS §36101 3HIEHAIEH 6l¥a=!8 §SS°SMI 91DMAIEH iS g§ iW HIS B 

31 ■ y S 4 2!fe 01 §01 2lCf. 



1 

4: XI a SPJSSOIIAH HIMdloiSS §§S|XI aSei ? blM2H°J 81E0IS3 g Hieyoi ^ ffl | 
OlAHfi §38112. HI 1§2B|8 S*fff * 8B»ff * HI 2§9je> SI SSi^i H£I2 HI 380 0*8 »3fl 
S gsfel # HI 3S£|a| gaiSS S^SIfe E+31121, 

331 HI 382J5i LH¥ ^21 SS^ a^!3°S ^^J^^SJOI LJI? ^ ^ Oil 2i 

8 §36lfe &31I21. 

33121 SOI Si/OI §SS HI 382131 gsjg SB Oil U^a-a^S S*H»a HI 38Sm = e<e U)¥0II 

aoiE3i isats s»s| * n 0,011 eiAigjxi°ts s^skm hi 3saisf a\±nm issi^ bsisi. 

S5| HI 3S£|Qt 0IA31 01 g 31 01 feOI §|^aae, v 8 M^m * SHOa HI 382.1 9! » S*tSlfe 3311 
21. 

&OI HI 3M£|S|8 S^fei ^ CMPg§8 aaSKX S&lfA|gJ m HS^OI tfSlts SJ^aS^l HI 
313101 51flllA|EH flH§!8 SSSIfe B31I 

S 0l¥0ia 218 ^§°S 3Ji= y£HI§X|2| 9HDJIAIEH fl|^»H. 
2 

HI 1 1f Oil 2101A1. g 31 HI 38£|e> E^S LH¥ ^^2) 1? ^2|A| BOE 2E^ HF AJgSIOl ^2} 

Slfe 518 8lfe SIEHISXI2I ?1flHA|EH HISgfS. 

3 

HI IS Oil 2J0HAH. &3| HI 1 § ^ e| g BPSG efB 3S ?§2£ SJfe eiEHIS»2| 3HHHAIEH HISgJS. 
S^S 4 

HI 1&0II 21CHAH. ^ 31 HI 2ga^3J HI 3§3^S ^31 S§f°|2| 3^8 & XI 61 31 ?)6H LP-TEOS SEfe 
PE-TEOSB lag A|g& =Hg wog mfe «i£mgj|oj ^hhaIEH HI2&S. 

5 

HI 1S0II 2J0HA1. fe'3l g§1Q!2| ^Wlfe 1 00 - 2000 Aoi J| sgog Sl^ e}EX||§W2| 91 EH Al EH HIS 
6 

HI 1 if Oil 210HAH. S3| Sl^aSfQfg PSG 2J 218 ?§2£ 31 ^EHISX|2| 9HEH AIEH HIS^S. 
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